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Abstract 
 

Increased angiogenesis is important in the pathophysiology of solid 

tumors as well as haematological malignancies. Different angiogenic factors 

were found to cause increased angiogenesis. By measuring these factors in 

patients of  haematological malignancies, they were found to be increased 

compared to normal controls.This led to increased angiogenesis in the bone 

marrow of these patients. 

These facts can be used in the prognosis of haematological 

malignancies.  

Antiangiogenic agents can be used in the treatment of these patients, which 

decreases the doses of chemotherapy. 
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Introduction 

    Angiogenesis is defined as the production of new blood vessels from an 

existing vascular network. It consists of a stepwise process of activation of 

existing endothelial cells, degradation of the extracellular matrix (ECM), and 

proliferation and migration of endothelial cells toward the angiogenic 

stimulus. Degradation of the ECM components by matrix metalloproteinases 

(MMPs) allows the migrating cells to invade along a front and organize 

themselves into a three-dimensional matrix . Subsequently, vessel patency is 

established when intra- and intercellular vacuoles coalesce. 

    Angiogenesis is important in a variety of physiologic and pathologic 

disorders. It is a central element in embryogenesis, ovulation, wound 

healing, diabetic retinopathy, and rheumatoid arthritis and in the 

establishment and spread of malignant tumors. Angiogenic factors include 

direct angiogens, indirect angiogens, and integrins. Direct angiogens 

stimulate the formation of new blood vessels directly. Indirect angiogens 

promote neovascular formation by paracrine stimulation of direct angiogens. 

Integrins mediate interactions between the developing vessels and 

components of the extracellular matrix. 

    Tumors can exist for months or years without neovascularization. 

However, with clonal progression, subsets of the tumor population may 

undergo a switch to an angiogenic phenotype. This switch involves a change 

in the local balance between pro- and antiangiogenic factors. Clones of the 

tumor with a proangiogenic phenotype may produce their own angiogenic 

growth factors, mobilize angiogenic substances from the ECM, and recruit 

host cells such as monocytes/macrophages to produce angiogenic molecules. 
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    Recently, however, it has become clear that angiogenic factors play an 

important role in the pathophysiology of lymphocytic and myelogenous 

leukemias, myelodysplastic syndromes, myeloproliferative diseases, multiple 

myeloma, and non-Hodgkin's lymphomas. 

    The endothelial cell proliferation and microvessel formation are regulated 

by a wide range of soluble mediators, including angiogenin,angiopoietin-1, 

angiopoietin-2, basic fibroblast growth factors, vascular endothelial growth 

factor (VEGF), VEGF-D, angiostatin and endostatin.This correlates with 

clinical characteristics in leukemia and non-Hodgkin's-lymphoma and the 

serum/plasma concentrations serve as predictors of poor prognosis. 

    Vascular endothelial growth factor (VEGF) is a principal direct angiogen. 

By binding to 1 of 3 receptors (VEGFR-1, -2, or -3), it influences 

vasculogenesis during embryogenesis, physiologic and neoplastic 

angiogenesis, and lymphangiogenesis. Evidence now suggests that VEGF 

has a major role in the development and progression of hematologic 

malignancies such as acute leukemia, chronic leukemia, myelodysplasia, 

non-Hodgkin's lymphoma, and multiple myeloma. Potential therapeutic 

interventions to interrupt the VEGF signaling pathway of malignancy 

include antibodies that neutralize the growth factor and small molecules that 

inhibit the receptor tyrosine kinase activity of VEGF receptors. 
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Aim Of Work: 

    To explore the role of angiogenesis in haematologic malignancies and its 

relationship with the progression of acute and chronic leukemia.Recent 

applications of anti-angiogenic agents which interfere with or block 

leukemia will be reviewed. 
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Factors Affecting Angiogenesis 

 

Angiogenesis (angio'gen'esis) - the growth of new blood vessels - is an 

important natural process occurring in the body, both in health and in disease.  

 

The process of angiogenesis occurs as an orderly series of events where diseased or 

injured tissues produce and release angiogenic growth factors (proteins) that 

diffuse into the nearby tissues ( Madri et al.,1996). 

The angiogenic growth factors bind to specific receptors located on the 

endothelial cells (EC) of nearby preexisting blood vessels. Once growth factors 

bind to their receptors, the endothelial cells become activated. Signals are sent 

from the cell's surface to the nucleus. The endothelial cell's machinery begins to 

produce new molecules including enzymes (Rosen, 2002). 

Enzymes dissolve tiny holes in the sheath-like covering (basement 

membrane) surrounding all existing blood vessels  

The endothelial cells begin to divide (proliferate), and they migrate out 

through the dissolved holes of the existing vessel towards the diseased tissue 

(tumor). Specialized molecules called adhesion molecules, or integrins (avb3, 

avb5) serve as hooks to help pull the sprouting new blood vessel sprout forward . 

Additional enzymes (matrix metalloproteinases, or MMP) are produced to 

dissolve the tissue in front of the sprouting vessel tip in order to accommodate it. 

As the vessel extends, the tissue is remolded around the vessel.  

Angiogenesis is active during development but is relatively quiescent during 

normal adult life. The process can be resumed after tissue injury, for example, but 

is otherwise thought not to undergo constant change. 


